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ABSTRACT 


The Early Mesozoic half-grabens of northern 
Morocco form part of the regional extensional sys¬ 
tem which developed in conjunction with the open¬ 
ing of the Western Telhys. During the Tertiary. 
Alpine collision of the African and European 
plates, these hall-graben system were inverted, giv¬ 
ing rise to the uplift ol the High and the Middle 
Allas mountains, Similar, albeit less spectacular 
inversion features occur in the Guerci l area and in 
the “Rides Prerifaines" of northern Morocco. 
Reflection seismic data show that inversion of the 
Guerci!' Basin involved the reactivations Mesozoic 
basement faults. In contrast, the Rides Picri- 
faines * correspond to an extensive detachment sys¬ 
tem which is decoupled from the basement at the 
level of the Triassic evaporites. The geometry ol 
this complex system ol Late Miocene-Pliocene 
thrust faults and associated lateral ramps was pre¬ 
conditioned bv the configuration of the Fiiassic- 
Jurassic extensional faults. 

Detailed structural and stratigraphic analyses, 
combining surface geology and seismic data, great¬ 
ly advanced the understanding of the geological 


history' Northern Morocco and has led a reassess¬ 
ment of its hydrocarbon potential. 


INTRODUCTION 


The main structural elements of northern 
Morocco are the Moroccan Meseta. the Ril lold 
and thrust bell and the northeastern part of the 
Middle Atlas Mountains (Fig. I). 

The Moroccan Meseta is upheld hv the out¬ 
cropping. peneplained Hercynian basement and its 
Mesozoic cover. To the North, the Meseta dips 
gently under the Neogene fill of the Rif Foie land 
basin which is underlain by a thin Mesozoic cover. 
This basin is subdivided into the Rharb Basin in 
Southwest, the south-central Saiss Basin and the 
Guerci f Basin in the northeast. These basins are 
filled by an upwards shallowing Late Miocene to 
Pleistocene sequence, commencing with deep¬ 
water pelagic sediments which are followed by 
alluvial- fluvial and finally lacustrine deposits. In 
the Rharb Basin, these sediments were deposited in 
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extensional satellite basins on top of (he chaotic 
"Nappe Prerifaine" (Flinch, 1993, this volume). 

The “Rides Preri laines", translated from the 
French as the “Fore-Rif ridges", form the moun¬ 
tainous terrain which extends from the Sidi Kacem 
to Fes. These mountains are upheld by folded and 
thrust-faulted shallow water Mesozoic carbonates 
which are capped by Cenozoic sediments and the 
chaotic Prerifaine nappe. Most authors interpreted 
the “Rides Prerifaines" as south-west, south and 
east vereing thrust sheets (Sutter, 1980a and 
1980b), ’ 

The southwest-northeast striking Middle Atlas 
Mountains are located to the southeast of the Neo¬ 
gene Rif foreland. These mountains developed in 
response to Late Cretaceous and Paleogene inver¬ 
sion of a system of deep Triassic to Jurassic halt- 
grabens. To the southeast, the Middle Allas is 
bordered by the High Plateau, a stable block which 
is characterized by a relatively thin Mesozoic sedi¬ 
mentary cover, consisting of Triassic-Early Lias 
redbeds and voicanics and Jurassic carbonates, 
which rests on peneplaitied Palaeozoic rocks The 
Guercif Basin is a Late Neogene depression which 
is superimposed on the northeastern part of the 
inverted Middle Atlas Trough. 


STRATI (JRAPHIC FRA ME WORK 


The Mesozoic and Cenozoic sediments of 
northwestern Morocco rest unconformably on the 
peneplained surface of the Hercvnian basement. As 
evident from outcrops on the Moroccan Mesela, 
this basement consists (it detormed Carboniferous* 
Devonian and Cambrian elastics and carbonates 
which are intruded by Hercynian granites (Pique, 
1982; Laville and Pique, 1991). During latest Car¬ 
boniferous and Permian times, accumulation ol 
continental elastics in small intramontane basins 
was accompanied by the intrusion of acidic pinions 
(Cuusminer and Manspeizer, 1977; Van Houten, 
1977), 

During the Triassic and Early Jurassic, the 
evolution of northern Morocco was dominated by 
rifting activity which was intimately related to the 


early phases of the Pangea breakup (Ziegler. 1988; 
DercourL et ul.. 1993). Extensional tectonics, 
accompanied by the intrusion and extrusion of 
tholeiilic basalts, controlled the subsidence of the 
Middle and High Atlas Troughs and the external 
Rif system of grabens and half-grabens 
(Beauchamp, 1988; Favre el al.. 1991: Laville and 
Pique. 1991). Marine transgression entered these 
grabens during the Late Triassic. giving rise to the 
accumulation of a thick evaporitic series which lat¬ 
erally grades into continental red beds (Fig. 2). 
During the Early Jurassic, open marine conditions 
were established; whereas deeper water shales and 
carbonates accumulated in the continuously sub¬ 
siding grabens, carbonate platforms developed on 
the graben flanks (Favre and Stampfli, 1992), Tri¬ 
assic and Early Jurassic sediments range in thick¬ 
ness between 200 m and 2000 m. 

With the early Middle Jurassic onset of sea 
floor spreading in the Central Atlantic (Emery and 
Uchupi, 1984). rifting activity ceased in Morocco. 
However, continued tectonic activity, resulting in 
the subsidence of small transtension al basins, must 
be related to die sinistral translation of Africa rela¬ 
tive to Europe in response to progressive opening 
of the Central Atlantic and the Western Tethys 
(Ziegler, 1988; Lav ille and Pique. 1991; Dercourt 
et al., 1993). During the .Middle and Late Jurassic 
times, the grabens of Morocco were gradually 
filled in with elastics derived from southern 
sources and later by platform carbonates, as evi¬ 
dent by the stratigraphic record of the Middle 
Atlas. Guercif and the external Rif basins (Fig. 2). 

With the Late Senonian onset of counter¬ 
clockwise convergence of Atrica-Arabia with 
Eurasia, the Alboran-Kahvlia Block began to move 
westwards with respect to North Africa and started 
to converge with Iberia and northwestern Africa 
(Wildi, 1983; Ziegler. 1988. 1990). Paleocene- 
Early Eocene collision of the Alboran Block with 
the Moroccan Tethys margin was accompanied by 
(he development ot an accretionary wedge, corre¬ 
sponding tci the Ril flysch nappes, the subsidence 
of the Rif foreland basin and inversion of the Mid¬ 
dle Atlas Trough. 

In the distal parts of the Rif foreland basin, 
corresponding to the domain ot the Rides Pieri- 
faines". Middle Miocene (Langitm-Serravaliuni 
shallow water carbonate and clastic sediments 
transgressed over truncated Mesozoic strata; in 
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FIG 2, Chronostratigraphy of post-Hercynlan senes of Northern Morocco ("Rides 
Prerifaines’'. Middle Atlas and Guencif Basin). 


Source. MNHN. Paris 
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turn, these are covered by Teutonian basinal marls. 
During their accumulation, the Prerifaine nappe 
was emplaced. This nappe consists of an up 2000 
m thick chaotic assemblage of blocks, varying in 
size from 1 m to 100 rn, embedded in Tortonian 
marls. Most common components are Triassic red 
beds, evaporiles and volcanics, In turn, the Preri¬ 
faine nappe is covered by Tortonian-Messinian 
blue marls which grade upwards into the Early 
Pliocene epicontinental sands and Late Pliocene 
lacustrine limestones. Accumulation of this post¬ 
nappe sequence, which attains thicknesses of up to 
1500 m, was contemporaneous with Messinian- 
Plioccne foreland congressional phases. Quater¬ 
nary travertines, conglomerates, and yellowish 
sands of presumably Villafranchian age, rest dis- 
conformably on truncated Pliocene strata. 

During these late deformation phases, Triassic 
salt provided a regional detachment level. The 
Early Mesozoic rift geometry and the distribution 
of the Triassic salt played an important role in 
guiding the geometry of the developing thrust 
structures. 

In the Guercif Basin. Tortonian to Pliocene 
alluvial, deltaic and coastal sediments, reaching a 
thickness of up to 2000 m, were deposited under a 
tensional regime during Tortonian times and under 
a compressionul regime in Pliocene times. This 
basin is superimposed on the northeastern parts ol 
the inverted Middle Atlas Trough, 

This paper integrates the surlace geology ol 
the “Rides Prerifaines" and the Guereit Basin with 
reflection-seismic data imaging the subsurface 
structures and documenting the larger scale geome¬ 
try and the areal extend of these features. Our 
interpretation are based on seismic grids which 
cover the entire “Rides Prerifaines and the Guer- 
cif Basin. Selected lines of these grids and their 
interpretation are provided by Enclosures 1 to 4, 


STRUCTURE AND EVOLUTION THE 
“RIDES PRERIFAINES” 


Surface geological studies ol the ‘Rides Preri- 
faines” date back to the (ate I920’s. Daguin 1192 '). 


Levy and Tilloy (1952). Durand Delga et al. (1960. 
1962) and Sutter ! 1980a and 1980b) all suggested a 
compressionul origin for the “Rides Prerifaines”. 
On the other hand, Faugere (1978) proposed (hat 
these structures resulted from the interactions of 
two basement-involving strike-slip systems, 1 >cat- 
ed along the southern and western margin of the 
“Rides Prerifaines". According to this author, 
movements along these faults were transmitted lo 
the Mesozoic series which, due to their decoupling 
from the basement by the Triassic salt, display 
more complex structures. All authors agree that the 
formation of the “Rides Prerifaines” is of Messin- 
ian to Plio-Pleistocene age and post-dales the 
major tectonic phases which controlled the evolu¬ 
tion of the Rif fold and thrust-belt. 

Ait Brahim and Choiin (1984) carried out a 
microtectonic study of the “Rides Prerifaines" and 
identified four compressionul phases, characterized 
by principal horizontal compressions! stress trajec¬ 
tories changing from NW-SE during pre- Miocene 
times, to N-S during the Late Tortonian, to E-W 
during the Messinian and to NE-SW during the 
Plio-Pleistocene. 

Figure 3 provides a tectonic map of the “Rides 
Prerifaines”, showing their main structural ele¬ 
ments and the location of reflect ion-seismic lines 
discussed below. The autochthonous foreland of 
the Saiss plain lies lo the south of the “Rides Preri¬ 
faines". The northeastern parts of the “Rides Preri¬ 
faines” are overridden by the chaotic Prerifaine 
nappe on which the Late Miocene to Pleistocene 
post-nappe satellite basins subsided (Flinch, 1993, 
this volume). 

The seismic profiles, given in Enclosures I 
and 2. show that the dominantly NE-SW and E-W 
trending surface structures are superimposed on 
Early Mesozoic extensional fault systems. Seismic 
line P-12 (Enclosure 1) crosses the “Rides Preri¬ 
faines” in an east-westerly direction and covers Ihe 
eastern part of the Rharb Basin, the Bou Draa, 
Tsellat and Mesrana anticlines and the northern 
parts of the Nzala des Oudayas structure. This pro¬ 
file shows that the “Rides Prerifaines” consist of 
two large, superimposed thrust sheets, namely the 
Prerifaine nappe and the Lute Miocene-Pliocene 
thrust belt which involves the sedimentary till ol 
the Mesozoic grabens, the “Aquitanian-Burdi- 
galian” (Languian-Serravalian, according to recent 
paijpeontologlc studies) foreland basin, as well as 
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the Prerifaine nappe. This late compressional 
deformation was contemporaneous with the depo¬ 
sition of the Late Miocene-Pliocene sedimentary 
series (line P-15, Enclosure 2). The entire sedimen¬ 
tary package, including the allochthonous accre¬ 
tionary wedge of the Preriiaine nappe, is detached 
from the autochthonous basement at the level of 
Triassie evaporites. 

The ihrusted Bou Draa and Tselfat ridges are 
superimposed on 1 riassic normal faults, offsetting 
the top of the basement. The broad and the gentle 
Mesarau structure, defined at intra-Jurassic levels, 
is associated with lateral thicknesses changes 
which arc more pronounced at Toarcian and 
Aaleno-Bajocian levels than in the Domeriant 
these thickness changes are interpreted as reflect¬ 


ing intra-Jurassic salt movements. However, as the 
base of the Prerifaine nappe is also deformed, a 
Neogene growth component can be postulated tor 
the Mesarna structure. To the South of line P-1 
where Triassie salts are involved in this structure, 
unconformities within the Late Mio-Pliocene sedi¬ 
ments give good evidences for reactivation oi salt 
movements at the time of the development of the 
thrasled Bou Draa and Tselfat structures, 

The northwest-verging the Bou Draa structure 
is evidently associated with a sharp increase in 
thickness of the Triassie-Jurassic sediments across 
a deep seated basement fault. 1 his lault is part ol 
the Sidi Fili fault system which, decades ago, had 
been identified by petroleum geologists. 

The seismic profile P-15 (Enclosure 3), which 
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crosses the “Rides Preri fames*' in a northeasterly 
direction, shows that also the southerly verging 
thrust faults, which carry the Kefs and Kheloua 
structures, ramp up from the Triassic evaporites 
through Jurassic strata above a set of normal base¬ 
ment faults. Also the largely salt induced Nzala des 
Oudava structures are associated with Triassic nor¬ 
mal faults offsetting the basement (Enclosure ij, 

The Triassic-Jurassic fault map, given in 
Fig. 4, is based on an interpretation of the entire 
seismic grid. It illustrate that the Early Mesozoic 
fault system consists of west, east and north hading 
normal faults, die length of which varies between 
2 km and 20 km. The Sidi Fili fault trend defines 
northwestern margin of the Trias si c-Early Jurassic 
"Rides Prerifaines" half graben system. 

On seismic lines, the Prerifaine nappe is char¬ 
acterized by discontinuous to chaotic reflectivity, 
abounding with diffractions (Fig. 5), Its southern 
termination is clearly evident on the line P-15 
(Enclosure 2); this allochthonous body is laterally 
offset and oniapped by Tortonian series, character¬ 
ized by parallel and laterally continuous reflectors. 
The base of the nappe corresponds to the smooth 
surface which forms the top of the “Aquitanian- 
Burdigalian” reflectors. This clearly shows that 
this allochthonous unit was emplaced in post-Mid- 
die Miocene and pre-Laie Miocene times (Flinch, 
1993, this volume), that is t during a relatively short 
time span. Emplacement of this nappe was accom¬ 
panied by drowning out of the foreland platform 
and its rapid subsidence to considerable water 
depth. 

The Late Miocene to Pliocene series, which 
covers the Prerifame nappe, is characterized paral¬ 
lel to sub-parallel reflectors which generally con¬ 
verge towards the top of “Rides PrSrifaines” 
anticlines (Enclosure 2). Significant syn-deposi- 
tional deformation is indicated by the convergence 
of reflectors and the presence of unconformities 
within this Mio-Pliocene series, as shown by the 
growth of the sync fine away from the anticlines 
(Enclosure 2). Moreover, ihe thrust fault carrying 
the Bou Draa structure (Enclosure 1) clearly cuts 
through the Prerifaine nappe and the Late Mio- 
Pliocene series. Therefore, deformation of (he 
“Rides Preri fames'* clearly post-dates the emplace¬ 
ment of the Prerifaine nappe. This was already evi¬ 
dent from surface geology (e.g. Levy and filloy, 
1952; Sutter, 1980). 


The northerly striking structures of “Rides 
Preri fairies" are generally associated with pre¬ 
existing salt pillows, some of which are superim¬ 
posed on normal basement faults. Line P-12 and 
P-15 show that during the Late Miocene-Pliocene 
deformation of the “Rides Prerifame$“ the Meso¬ 
zoic and younger series were decoupled from the 
basement al the level of Triassic salts. Although 
there is no evidence for the reactivation of normal 
faults affecting the basement, their inlra sedimenta¬ 
ry pan was clearly reactivated and played an 
important role in localizing the deformation of 
structures which now form the “Rides Prerifaines*' 
(Fig. 5). As such, the entire system of the “Rides 
Preri fames' 1 must be considered as a thin-skinned 
thrust belt which partly scooped out the sedimenta¬ 
ry fill of the Triassic-Early Jurassic Prerifaine 
grabens. The thrusted folds forming the western 
and eastern structures correspond to lateral ramps 
whereas the southern structures form the frontal 
ramps of this thin-skinned thrust belt. 


EVOLUTION OF THE GUERCIF BASIN 


The Guercif Basin contains up to 2000 m of 
Tortonian to Pliocene sediments and is superim¬ 
posed on the northeastern parts of ihe Early Meso¬ 
zoic Middle Atlas Trough which was inverted 
during Paleogene times (Figs. 6 and 7), 

Development of the Middle Atlas Mountains 
is generally thought to result from the sinistral 
transpress ion a I deformation from an Early Meso¬ 
zoic rifted basin (Mattauer et ah, 1977; Jacobsha- 
gem 1988; Fedan, 1988; Boccalettj et al., 1990; 
Bernini et ah, 1994). Choubert and Faure-Muret 
(1962) visualize Late Eocene, Late OHgocene and 
Middle Miocene compressional phases whereas du 
Dresnay (1988) recognized Lare Senonian precur¬ 
sor events followed by a major Late Eocene phase 
of basin in version. 

The tectonic history of the Neogene Guercif 
Basin was studied by CoLIetta (1977) who identi¬ 
fied a Late Tortonian to Messinian extensional 
phase, a late Pliocene compressional episode and 
possibly renewed extension during the Q uaternar y- 


Source MNHN. Paris 
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Mokhtari (1990), Boccaletti et al. ( 1990) and 
Bernini et al. (1994) all interpreted the Guercif 
Basin structures in terms of flower structures. 
Bally (1992) described the structures of the Guer¬ 
cif Basin as mini-inversion structures, involving 
the reactivation of Mesozoic extensions] faults dur¬ 
ing pre-Tortonian inversion movements, however, 
without fully compensating their Mesozoic offsets. 

The following discussion on the evolution of 
the Guercif area is based on the analysis of a grid 
of reflection-seismic profiles which are partly cali¬ 
brated by wells. 

Lack of well control impedes precise dating of 
the presumably Late Triassic-earliest Jurassic onset 
of the rifting activity in the northeastern parts of 
the Middle Atlas Trough ( line G-17, Enclosure 3). 
Strong thickness changes across the fault limiting 
the Debdou platforms suggests that differential 
subsidence of the Middle Atlas half-graben persist¬ 
ed into early Late Jurassic times; diverging intra- 
Jurassic reflectors and a number of unconformities 
are taken as evidence for syn-sedimentary exten¬ 
sion, An unconformity at the base of the Bathonian 
to Late Jurassic sequence indicates continued tec¬ 
tonic instability of the area. 

Some salt-cored anticlines have been mapped 
in the western Guercif Basin (Fig. 6), Line G-5 
(Enclosure 4) gives a good impression of these 
structures even though the seismic data are not 
very good. This section crosses the outcropping 
Rhorgia diapir to the SW and the Bou Msaad diapir 
to the East. The presence of a third diapir between 
these two structures is suggested. Note the inter¬ 
preted thinning of the lower Liassic-Domerian 
interval towards the western domes and the thick¬ 
ening of the Bafhonian-Portlandian section along 
the southwestern flank of the central salt structure. 
The thinning of the Early Jurassic intervals can be 
interpreted as reflecting the pillow' phase of the 
diapirs which was followed by salt evacuation dur¬ 
ing the Bathonian-Portland ran, the rise of the diapir 
and the formation of a rim syncline during the Late 
Jurassic. Therefore, it is concluded that halokineuc 
movements were initiated during the Early Juras¬ 
sic. resulting in the formation of salt pillows, and 
culminated by the end of the Jurassic with the rise 
of the diapirs and the development of rim syn- 
dines. 

In the area of the Guercif Basin, a major hia¬ 
tus spans Cretaceous to Middle Miocene times. 


However, in the southeastern part of the Middle 
Allas, Cenomanian to Maastriehtian sediments are 
preserved (Fig. 2 k Enclosure 3 clearly illustrated 
that the Mesozoic half graben, which underlies the 
Neogene Guercif Basin, was only mildly inverted 
prior to the transgression of the Torlonian and 
younger series. During these pre-Neogene inver¬ 
sion movements, the basement fault bounding the 
Debdou platform was reactivated; transpressional 
movements along this fault gave rise to the devel¬ 
opment of an anticlinal structure in the hanging- 
wall block, causing uplift and erosion of its 
Bathonian to Portlandian sedimentary cover. 

Surface geological data from the southeastern 
Middle Atlas indicates the occurrence of pre- 
Maas trichtian inversion events (du Dresnay, 1988), 
which were followed by the commonly accepted 
Late Eocene event (Michard. 1976; Robillard, 
1979; Ziegler, 1988). Therefore, it is reasonable to 
assume that (he main inversion of the northeastern 
part of the Middle Atlas Trough had also occurred 
during the Late Senonian to Late Eocene time 
span. However, the extent to which this area had 
been covered by Late Cretaceous sediments prior 
to its inversions is unknow n. 

Subsidence of the Guercif Basin commenced 
with the transgression of Tortonian strata over trun¬ 
cated Jurassic series and persisted, under regres¬ 
sive conditions, through Messinian into Pliocene 
times. Basal conglomerates are followed by lacus¬ 
trine shale and carbonates which arc capped by 
Pliocene continental sands (Fig. 2). 

The seismic profiles across the Guercif Basin, 
given in Fig, 7, show that its Torlonian subsidence 
was governed by extensional tectonics. As Messin¬ 
ian and Pliocene strata are not affected by tensiona) 
faults, rifting activity must have been of relatively 
short duration. The reflection configuration of 
Messinian strata indicates that they were deposited 
during a tectonically quiescent period. Conver¬ 
gence of Pliocene reflectors over structures, such 
as the one drilled by the well GRF1 (Fig. 7) and 
the Safsafat anticline, indicate that a compressional 
regime dominated the Pliocene evolution of the 
basin. During the Pliocene partial inversion of the 
basin, some of the Tortoman extensional faults 
were apparently compression ally reactivated. Dur¬ 
ing this late compressional phase, the diapirs were 
reactivated to the extent that Lhev now form out¬ 
cropping elongated folds. 


Source; MNHN. Pans 
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It is concluded that the area occupied by [he 
Neogene Guercif Basin has undergone a ply phase 
evolution, Triassic to Early Jurassic crustal exten¬ 
sion governed the subsidence of the Middle Atlas 
Trough, Tectonic instability continued during Mid¬ 
dle and Late Jurassic times. Transpressional defor¬ 
mation of the Middle Atlas Trough commenced 
during the Late Senonian and culminated in its 
Eocene inversion. Tortonian extension governed 
the subsidence of the Guercif Basin. Messinian 
strata were deposited under a quiescent regime. 
Remobilisation of the Triassic salts under the over¬ 
burden of thick Neogene sediments gave rise to the 
development of diapirs and domal structures. 
These features were modified during the Pliocene 
compressiona! phase. Pliocene compressional 
structures strike NE-SW and N-S, 


CONCLUSIONS AND IMPLICATIONS FOR 
HYDROCARBON EXPLORATION 


The Triassic-Jurassic grabens of northern 
Morocco form an integral part of the Western 
Tethys and North and Central Atlantic lilt system, 
During the Alpine orogeny these grabens were 
inverted to various degrees. Eocene inversion of 
the Middle Atlas rift must be related lo collisional 
coupling between the evolving Rif orogen and its 
foreland. The emplacement of the Prerifaine nappe 
at the transition from [he Middle to the Late 
Miocene was accompanied by rapid subsidence of 
a relatively narrow foreland basin. Late orogen ic 
phases of foreland compression resulted in lhe 
destruction of this foreland basin. Eocene inversion 
structures of the Guercif Basin involve eompres- 
sional reactivation of tensional basement faults. In 
contrast, there is no evidence for basement reacti¬ 
vation during lhe development of the Messinian- 
Pliocene ir Rides Prerifatnes”; these are 
characterized bv a major detachment system which 
soles out in Triassic evaporites, deposited in an 
extension a I basin. South-verging thrusts are associ¬ 
ated with east- and west-verging lateral ramps. All 
structures of the ‘'Rides Prerifaines are strongly 
influenced by the configuration of the Inassic- 


Early Jurassic rifted basin, the sedimentary fill of 
which was partly scooped out by Messinian- 
Pliocene thrust faulting. 

The "Rides Prerifaines” contain significant 
hydrocarbon accumulations, contained in Late 
Neogene structures. During the Messinian- 
Pliocene deformation of the "Rides Prerifaines 1 ', 
hydrocarbons contained in pre-existing salt 
induced structural traps, were partly destroyed, 
thus releasing sizable volumes of oil for the charge 
of the newly formed structural traps. Early sail 
induced structures, which retained pari of their clo¬ 
sure during the late phases of basin deformation, 
may still contain significant amounts of hydrocar¬ 
bons. 

In the Guercif Basin, four exploratory wells 
were drilled on Pliocene structures all failed to 
encounter hydrocarbons. Eocene inversion struc¬ 
tures arc more likely to contain hydrocarbon in 
Mesozoic reservoirs, provided Early Jurassic 
source-rocks have attained maturity, as attested by 
oil seeps found the Middle Atlas (e.g. Issouka oil 
seep). Triassic-Jurassic exienstonal tectonics con¬ 
trolled the distribution of reservoirs, seals, source- 
rocks in half grabens and migration pathways of 
hydrocarbon generated. Generally, the footwall is 
dominated by relatively shallow water facies, such 
as carbonate build-ups, sand shoals and slope tur- 
bidites. The hanging wall is marked by ramp-type 
margin facies, including sand shoals and reefs. 

Palaeotectonic basin analyses, based on an 
integration oi surface and subsurface geological 
data, as well as structural and seismostratigraphic 
analyses of reflection seismic data, can greatly 
advance the understanding of the evolution of fore¬ 
land basins and their hydrocarbon habitat. 
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Enclosures 

Enclosure 1 Seismic line P-12, Rides Prerifaines 
Enclosure 2 Seismic line P-15, Rides Prerifaines 


Enclosure 3 Seismic line 0*17, Guercif Basin 
Enclosure 4 Seismic line G-5, Guercif Basin 






